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The object of this thesis is to determine the relative 
strength of concrete building blocks, (a) When made of different 
proportions of cement, sand and grit or gravel. (b) When made 
wet and dry. (c) When made face down and side down. Also to 
determine the cost of manufacturing the blocks, their fire resist- 
ing qualities and the durability of certain mineral colors when 
mixed in the face of the blocks. 
Groups 1,1 & N, 0 & P, I & R, S & T, W & V, and W & X, were 
made in the fall of 1906 by E. Hidenour for the mechanical 
engineering department. Some of these blocks were broken in 
curing so we filled out the groups and made such other blocks as 
were needed to make a complete test, 
Standard .fixture 
Through all our process of manufacture of blocks we used 
the standard method of mixing; that is, we first spread out the 
sand then added the cement. We mixed the two thoroughly until no 
streaks were seen, and then wet down the mixture and mixed until 
no lumps were in it. Lastly we added the grit or gravel and 
mixed as thoroughly as before. Unless otherwise stated, this 
At the outset we were troubled with poor cement, freez- 
ing weather and defective bottom boards. We first tried soaking 
the boards in oil which partly stopped their warping. 7:e then 
designed cast iron bottom boards, as shown in the 1st blue print, 
the only objectionable feature of these being the weight. This 
we overcame by designing and using a lifter as shown by the 2nd 
blue print. 
In our transverse test we placed the blocks in the 
Reihle' Testing .lachine on knife edges 18" apart, and applied the 
load centrally. The blocks were tested in the same position as 
they would go in the building. The relative strength was noted 
from the modulus of rupture which we calculated from the theory 
of Goodwin. The theory is as follows: The section of the block 
is massed up into a trapezoid of the following dimensions; 
N 
ft3 
Let I = moment of inertia 
B = lower base 
b = upper base 
b = n = ratio of upper to lower base 
H = altitude 
I = BH 3(n + = 7(7.75) 
24 24 
3(6,5 
+ 1) = 261.8 
7 
Then also let H1= distance from neutral axis to lower basa 
S = half of upper base 
Sl= half of upper base 
y = distance from neutral axis to most strained fibre 
Then 
in tension. 
y = Hi = H( 2S Si) = 7.75(6.5 3.5) = 3.83" 
3(S S1) 3(3.25 3.5) 
If M = bending moment at time of rupture 
= central load 
L = distance between supports 
f = modulus of rupture 
Then f = = 711,y = W(18 x 3.83) = .0658W = constant 
I 41 4 x 261.8 
We took the average modulus of rupture of each group and 
found that the blocks made of the 1 : 3 : 2 mixture and mixed 
according to the standard method had the highest strength, the 
modulus of rupture being 268, while that of the 1 : 7 : 2 propor- 
tion had a modulus of but 169. The 1 : 3 : 2 mixture being thus 
58.6c/0 greater in its ultimate strength than the 1 : 7 : 2 mixture. 
The 1 : 3 : 2 proportion made by the dry process of mixing, (that 
is, the standard mixture) also showed an increase of 16% over the 
same mixture made to the usual concrete consistency. 
The groups Y & Z were made of neat Atlas Portland. Cement, 
They were mixed to orOinary molding sand consistency. The modulus 
of rupture for these groups was 208 lbs. per square inch, which 
did not justify the additional cost of cement used. It too was 
not as high as the 1 : 3 : 2 mixture. The modulus of rupture 
would probably increase with the age of the block. 
The special. group consisted of ten blocks made of 1 : 2 : 4 
proportion. Five were made in the machine with face down, while 
five were made in a special box and made side down as they set in 
the building, The side down blocks showed the higher moduli of 
rupture, the average being 23.2E1, greater than that for those made 
with face down, 
MECHANICAL ENGINEERING LABORATORY 
KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
TEST 
Group 711 
Date of making 0 6 
.Barometer q. 3 f 
, 
Date of testing I 0 .7 Age 7 117Z-0. 
Kind of Cement used ...... 
Kind of Sand used 
Kind of Grit used 
' '(-4. Kind of Gravel used CAA et 
Proportions used: Body: Cement /. Sand Grit & Gravel... 
Face: Cement Sand 
Total material used: Body: °emend - Sand/4- .Grit & Gravel g Water.4 
Face: Cement f e^^ Sand /4 Water' 
Method of mixing 
---1-ree--1-.-42-4--a 
Method of curing 2.4.4-1 
Number of hours in fire /11-071-4. Action in fire 
No. 
1 
2 
3 
4 
5 
6 
8 
9 
Breaking Load. 
46 30 
4 0 9 6: 
S 7/ 4/ 4 6: 
-3 5-3 0. 
3 6 5-.67 
3 7 4 40, 4 0-0-o, 
10 47 70. 
MACHINE TEST. 
Modulus of Rupture. 
305. 2 7 0. 5/. 
7 3. 
2._3 2. 
4 D. 24 T. 
t. 
Remarks. 
MECHANICAL ENGINEERING LABORATORY 
KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
.TEsT 
Group d7, 
Date of making 4 0 6 Barometer 02' 9. 
Date of testing 
. 
.7 
. Age 7,34Zei Y 
Kind of Cement used............... 
Kind of Sand used 
Kind of Grit used 
cJKind of Gravel used .... . .......... . 
Proportions used: Body: Cement / Sand 1 Grit & Gravel 
Face: Cement / Sand 4 
Total material used: Body: Cement/ Sand .42-4-PGrit & Gravel 4 Water4i. 
--", Face: Cement 4 e4-14- Sand 
-1-.1 . Water /a 
Method of mixing 
---4?-0-g-l-e,---&-A-X Xe-l--:-/--'r--1--c-1-4- 
Method of curing 
Number of hours in fire 
. Action in fire 
MACHINE TEST. 
No. Breaking Load. Modulus of Rupture. Remarks. 
1 
2 
3 
46.3 6: 
4 
5 
43s-0._ 
73O. 
6 31/ a. 
27 3. 
341 2 6.9. 
3 / I. 
a 4. 
6, 
8 
9 
3 745. 
3.2 
0.4 7. 
10 3 59 o. '-37. 
MECHANICAL ENGINEERING LABORATORY 
KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
Date of making 
TEST 
Group 
sak. Barometer r 
Date of testing ... . i) 0.7.. Age , 
Kind of Cement used 
Kind of Sand used .. 
. 
4. 
Kind of Grit used 
Kind of Gravel used 
Proportions used: Body: Cement 1 Sand ..--- , Grit & Gravel 2. 
Face: Cement i Sand 
Total 
- 
material used: Body: Cement Sand I 
- Grit & Gravel, Water", 
Face: Cement' .i. Sand 4,1' Water 
Method of mixing ,---r---0---.--*--4-4- 
, 
Method of curing 
Number of hours in fire 7 Action in fire 
No. Breaking Load. 
g 6 6, 
3 
4 5-0 3 47, 
5 444O. 
6 
7 
8 
9 
10 
Remarks. 
4 6 0. 40 6-0, 
42- 
MACHINE TEST. 
Modulus of Rupture. 
3 5-, 
2- 
9F4. 
/ 6 
a../ 7, 
MECHANICAL ENGINEERING LABORATORY KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
Group 
Date of making O Barometer 
Date of testing . . 
Kind of Cement used ail -4,1y; 
Kind of Sand used 
Kind of Grit used 
1 AU e_404- Kind of Gravel used 
Proportions used: Body: Cement Sand Grit & Gravel 
Face: Cement Sand__... 3 
Total material used: Body: Cementg. Sand/ 5- , Grit & Gravel .Water. 
Face: Cement ' 4 Sand /.2 ° Water 4 
Method of mixing...-AL64--."-.0---4--A- 
Method of curing 
Number of hours in fire 
MACHINE TEST. 
Breaking Load. Remarks. 
MECHANICAL ENGINEERING LABORATORY KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
TEST 
Group 
162-2-17, 2 / 'CI 
.. Barometer 3 0.4 a - Date of making.. 
Date of testing 
. 
. I '07. Age 
Kind of Cement used. . 
Kind of Sand used........................ 
Kind of Grit used 
Kind of Gravel used At.1 buir. 
Proportions used: Body: Cement 7 Sand 7 Grit & Gravel 
Face: Cement 
-Sand 3, 
Total material used: Body: Cement 
- Sand /1 Grit & Gravel'', Water . 
Face: Cement ,..f Sand 42- Water.... 
Method of mixing 
Method of curing 
Number of hours in fire ,1? 
-e,--1-"-4 Action in fire 
MACHINE TEST. 
No. Breaking Load. Modulus of Rupture. Remarks. 
1 S 375' 222. 
2 67 O. 76 
3 3 3 7C. 22 /: 
4 e75, 2.35, 
5 196 
6 / 3 56, 
7 46-6: 
8 Srg- 6: 58' f 44It 
9 
10 
/14-0, / /37. '4 t . it / 
i 
MECHANICAL ENGINEERING LABORATORY KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
ó-.-,3Group 
Date of making 2 Barometer 3 . 
Date of testing 1 .. 7, Age 
Kind of Cement used ro Kind of Sand used . ........... 
. ..... 
Kind of Grit used 
) ur3FAI anoie Kind of Gravel used. jar 
/ Proportions used: Body: Cement Sand -4- Grit & Gravel 
Face: Cement 
Total material used: Body: Cement /4 Dnd 4'A rit & Gravel 6:42' ater. 
Face: Cement ......... ..... Sand Water 
Method L.?. mixing 
Method of curing 
Number of hours in fire 
-44-4-C-4 Action in fire 
MACHINE TEST. - 
Modulus of Rupture. Remarks. 
i7 4d/ 
MECHANICAL ENGINEERING LABORATORY KANSAS STATE AGRICULTURAL COLLEGE 
Group 
Date of making 7 Barometer 
Date of testing t 0 1 Age / 
Kind of Cement used COZ7Lit-re 
Kind of Sand used 
Kind of Grit used 
Kind of Gravel used. 
Proportions used: Body: Cement I Sand Grit & Gravel 4 
Face: Cement )7Z0 
Total material used: Body: Cement./:) ,Grit & Gravel '67-'2 61Itater... 
Face: Cement Sand Water 
Method f mixing 
Method of curing 
Number of hours in fire Action in fire 
No. Breaking Load. 
MACHINE TEST. 
Modulus of Rupture. Remarks. 
MECHANICAL ENGINEERING LABORATORY KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
TEST 
Group ki A 
Date of making 
. Barometer 
Date of testing .........0 O 7 Age 
Kind of Cement use ajt12--a 
Kind of Sand used 
Kind of Grit used 
Kind of Gravel used .... 
...... . e tt 4 - 
Proportions used: Body: Cement / Sand........3 Grit & Gravel 
Face: Cement Sand 3 
Total material used: Body: Cement A.3- Sand 76- Grit & Gravel -37 Water 
IA A Face: Cement 147 Sand 0.4 Water 
Method of mixing. 
Method of curing 
Number of hours in fire 1.0-z-.-1- Action in fire 
MACHINE TEST. 
No. Breaking Load. Modulus of Rupture. Remarks. 
1 
X / 2 
9 / 9 ir 
3 0 
gt) 
WO 5 
X3 6 
bt/4 
.?.. /35. 
3 0 
X18 
U/,9 
X e 10 
ag4-0 
276 
2_4 
.1- 3 
7)10 
7 2. 
7 .4 er--0 
4- 2- 
7 2- 
/ 7 4- 6 
29 " 
6 r 
2. 4It 
/ 
.. .745 
/7.5-e) 
3130 
" 22 / /2 / 4 .44 S7- 0 
(01 7 
MECHANICAL ENGINEERING LABORATORY KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
Group 
Date of making e.""")":4; 
.Barometer 
Date of testing.... .... ... 4 d 7 Age 7 20`60, 
Kind of Cement used 
Kind of Sand used 
Kind of Grit used 
Kind of Gravel used. 
Proportions used: Body: Cement Sand 0 Grit & Gravel 
Face: Cement I Sand 
Total material used: Body: Cement.... and 0 Grit & Gravel 6 Water. 
Face: Cement Sand. Water 
Method k,f mixing 
A 
Method of curing .. 
Number of hours in fire 01/(--0-7-'1-C Action in fire 
No. Breaking Load. 
MACHINE TEST. 
Modulus of Rupture. Remarks. 
Table.of Averages. 
Group. 
I Modulus of rupture. 
268, 
206. 
262. 
218.. 
1.68. 
Special. 
'Box. 
Machine. 
Fire Test. 
In the fire test the blocks were placed on a specially con- 
structed five sided furnace, used in previous tests by 1:r. R. 
Seaton and Mr. R. L. Hammaker. Each of the groups were piled one 
on top of the other in order of number, thus each group composed 
one side of the furnace. The furnace was fired with wood for an 
hour and a half. Water was then turned onto the whole pile, the 
fire extinguished and the results were noted as shown by the 
following data sheets. At the end of half an hour we noted that 
some of the blocks were cracked on the outside. At intervals 
after that we noticed that other blocks were cracking and this 
continued until at the end of the test there were only ten blocks 
that were not cracked. However, these crumbled to pieces on being 
taken down. The blocks on the top were the first to crack thus 
showing that the fire was probably the hotter at this portion of 
the furnace. 
VLO 
MECHANICAL ENGINEERING LABORATORY 
KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
Group 21 
TEST 
Date of making 0 Barometer 9, 3 9 
Date of testing.............'° 7 Age 7 ,W_e /7 
Kind of Cement used 
Kind of Sand used ... ....... 
Kind of Grit used 
S',t 
-7,3= 
Kind of Gravel used. C,6-+ &t-"a 
Proportions used: Body: Cement I Sand 3 Grit & Gravel. 
Face: Cement / Sand 
Total materialmaterial used: Body: Cement I Sand /2'/Grit & Gravel r . Water.. 
Face: Cement 1 Sand A g Water 
Method of 
Method of curing 7 
Number of hours in fire A 64-(- Action in fire 
4i 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
MACHINE TEST. 
-wJ 4t 
Br ealtin g Load. Modulus of Rupture. Remarks. 
MECHANICAL ENGINEERING LABORATORY 
KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
Date of making 
Date of testing 
Kind of Cement used 
Kind of Sand used 
Kind of Grit used 
Kind of Gravel used ............ . 
TEST 
Group 
Barometer -2- 9 9 
1.0...07 Age 77,to, /7 
Proportions used: Body: Cement Sand 4 Grit & Gravel 
Face: Cement Sand 4 
2 - 
Total material used: Body: Cemena Grit & Gravel. ..e -; Sandy -1- ater....3: 
Face: Cement 44.. . .. ...... Sand A./ 
. .. 
-Water 
Method of mixing.. ;--7-1--1--/--""--`z---- . 
Method of curing 1 
Number of hours in fire / Action in fire 
No. 
1 
2 
............ 
MACHINE TEST. 
Breaking Load. Modulus of Rupture. Remarks. 
3 
4 
5 
6 
8 
9 
10 
MECHANICAL ENGINEERING LABORATORY 
KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
Date of making 
Date of testing 
Kind of Cement used 
Kind of Sand used 
. ... 
Kind of Grit used 
Kind.of Gravel used 
Proportions used: Body: 
Face: 
Total material used: Body: Oement'1l 
TEST 
Group 
-9-- 6 0 6 Barometer 
.0 7 Age )ô. 
0Al-a--(z/ 
Cement I Sand Grit & Gravel ?"-- 
Cement / Sand 
Sand .7 Grit & Gravel 1'&ll Water 
Face: Cement Sand. 
Method of 
Method of curing 
Number of hours in fire A 
No. Breaking Load. 
1 
2 
3 
4 
5 
6 
8 
9 
10 
Action in fire a, 
MACHINE TEST. 
Modulus of Rupture. 
Water A' 
Remarks. 
Date of making 
MECHANICAL ENGINEERING LABORATORY 
KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
Group 
3- 6 Barometer 5 0 .O 0 
Date of testing 
. ° 0 7 Age 7 Wo /7 
... 
Kind of Cement used 0j14L.Q/ 
Kind of Sand used 
Kind of Grit used 
Kind of Gravel used 
Proportions used: Body: Cement I Sand Grit & Gravel 
Face: Cement / Sand 
Total material used: Body: Cement 7 ..... Sand 13- Grit & Gravel " Water.. 61-4> 
Face: Cement ' Sand /--2- Water 
Method of mixing.. 
Method of curing 
No. Breaking Load. 
MACHINE TEST. 
Modulus of Rupture. Remarks. 
111 
MECHANICAL ENGINEERING LABORATORY 
INVOMIN.OMMIN 
KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
TEST 
Group 
Date of making a-- I 6 Barometer 
Date of testing 0 0 7 Age 
Kind of Cement used 
Kind of Sand used 
Kind of Grit used 
Kind of Gravel used 
a r 
Proportions used: Body: Cement / Sand 7 Grit & Gravel 
Face: Cement / Sand 3 
Total material used: Body: Cements Sand /1 Grit & Gravel l Water... 
Face: Cement 44 Sand A-2' 
Method of mixing.. 
Water 0 . 
Method of curing 
Number of hours in fire / Action in fire 
MACHINE TEST. 
No. 
1 
2 
3 
Breaking Load. Modulus of Rupture. Remarks. 
4 
71A-0 
it cc, 
5 
6 
8 
9 
10 
2,1 s 
Capacity of Machine 
On June 3rd we made an all day run to determine the 
number of blocks that could be made by four men, two at the machine 
and two mixing the body, in 8 hours we made 65 blocks. Our 
work was delayed somewhat by having to wash the grit. The men 
were not used to the work and would probably do more had they been 
hardened to it. At any rate, the tamping would be very strenous 
work if more than the above number of blocks were made in 8 hours. 
Coloring 
in the test we have made over one hundred colored blocks. 
Several different colors were used; some proving satisfactory, 
others fading when exposed to the action of the air and water. 
The colors used were; Uerman Vandyke Brown, Ultra Marine Blue, 
Italian Burnt Sienne, Judian Hed, Lamp Black, Deep Perma Red and 
White, me results as noted to date are given on the following 
data sheets. The color test is not complete as yet, but observa- 
tions will be made at intervals to determine to what degree the 
colors are permanent when exposed to the weather for long periods 
of time. 
MECHANICAL ENGINEERING LABORATORY KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
Date of making 
Date of observation 
COLOR TEST 
Color ..... 
3, '0 7 Barometer 
1924-412-. 
9, 1 
Age 
Coloring materials used 
BODY: Proportions: Cement Sand Grit & Gravel. 
Total Cement /2 *..Sande 3#.4 Grit & Gravel -3,44 Water / 
FACE: Mixture: 
.....Cement.; Sand 
Method of mixing 
' Method of curing 
Results as noted to date of observation 
c7fr,,t1 
MECHANICAL ENGINEERING LABORATORY KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
COLOR TEST 
Color 
Date of making 
)6 
Barometer "-9 
Date of observation It P 7A Age 
Coloring materials used Aez.LA 
BODY: Proportions: Cement / Sand Grit & Gravel 
Total .......... Cement -24 SandZ2 Grit & Gravel ater 
FACE: Mixture. Cement ; Sand 
Method of mixing 
Results as noted to date of observation 
MECHANICAL ENGINEERING LABORATORY KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
COLOR TEST 
Color 
Date of making Barometer 
Date of observation ... td 0 7 Age 
Coloring materials used 
BODY: Proportions: Cement .. / Sand 3 Grit & Gravel 
Total Cement a2-` 1. and 2 Grit & Gravel li Water 
FACE: Mixture. Cement Sand *. 
; 
P--.74/ 
Method of mixing 
Method of curing 
. 
Results as noted to date of observation 
MECHANICAL ENGINEERING LABORATORY KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
Date of making 
Date of observation 
Coloring materials used 
COLOR TEST 
t 0 1, Age 
BODY: Proportions: Cement 1 Sand Grit & Gravel 
Total Cement -2-e/ Sand 7-.2 rit & Gravel 4- :Water 
FACE: Mixture. Cement ,4 Sand 
, 
Method of mixing 
Method of curing 
Results as noted to date of observation 
A- 
Sand ;/4/ °61?14 6*-frt 
MECHANICAL ENGINEERING LABORATORY KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
COLOR TEST 
Color 
Date of making 1 0 Barometer 3 
Date of observation 11 '0 7 Age 9/ 7W.,e), /0 
Coloring materials used 
. 
BODY: Proportions: Cement / Sand Grit & Gravel 
Total Cement / 
FACE: Mixture: .. Cement 
Sand 7C4rit & Gravel -I Water 
A 
Method of mixing 
Method of curing 
Results as noted to date of observation 
MECHANICAL ENGINEERING LABORATORY 
KANSAS STATE AGRICULTURAL COLLEGE 
Cement. / 
Cement /.4 
ture Cement. 
Results as noted to date of observation 
MECHANICAL ENGINEERING LABORATORY KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
Date of making 
Date of observation 
Coloring materials used 
6 
COLOR TEST 
Color ..a? -t -C 
7 Barometer 3 / 
Age /25  5- tjcL 
BODY: Proportions: Cement.. / Sand S Grit & Gravel -2-- 
Total Cement 
...Z-kdAand ..7 .Grit & Grave1.7. ,, 2.. 0 ater 4' 
FACE: Mixture. Cement.. ..... .. P.. ; Sand 
; / ;41 71641"-i-tt-1 y ALALZtI 1- 
.. , 6' 
Method of mixing ... ... 
. .... ... 
_ 
Method of curing 
Results as noted to date of observation 47' 
(4, 
azg 
II 
MECHANICAL ENGINEERING LABORATORY 
KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
COLOR TEST 
Color 
Date of making 6 D7 Barometer 3 D, GI ?- 
Date of observation 
. 1._1 0 7 Age I ,(--6 6 -- 
Coloring materials used 
BODY: Proportions: Cement / Sand Grit & Gravel 
Total Cement S Sand 9 .Grit & Gravel 6 ... Water --,- 
FACE: Mixture: Cement Sand a 146-7,A.....r.----A-, 
Method of curing 
Results as noted to date of observation 
p /3 . 
2. Ga. 5 
MECHANICAL ENGINEERING LABORATORY KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
COLOR TEST 
Color °A06EJ a13----L-e-----t-v,"- 
Date of making 1, '0 / Barometer ...- f, TY 
Date of observation 1 1 0 1 4.- Age 
, 
Coloring materials used 
-/tO 
.... 1.) 
'<-4.- "---t-ert-4-,---- 
BODY: Proportions: Cement 
Total Cement -1-c 
FACE.: Mixture. Cement / / 
Method of mixing 
Method of curing 
Results as noted to date of observation 
........ 
aX 
a-3 
Sand ti Grit & Gravel 
Sand7 Grit & Gravel /4 ater -2- 
Sand 
11-e-cf-ejt 
I 
MECHANICAL ENGINEERING LABORATORY 
KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
COLOR TEST 
Color 
Date of making 
.d.-A- 3 0 1 Barometer -9---1, S. 7 , 
Pb. Date of observation tl.......&.7 , Age 
Coloring materials used II -c -e 
BODY: Proportions: Cement 1 Sand S Grit & Gravel ,a 
Total Cement 
-1<a ..,Sand 7 Grit & Gravel/14' Water 
FACE: Mixture. Cement ; Sand ; I 't/a 
Method of mixing 
Method of curing 
Results as .noted to date of observation 
......... 
MECHANICAL ENGINEERING LABORATORY KANSAS STATE AGRICULTURAL COLLEGE 
CEMENT AND CONCRETE SERIES 
Date of making 
Date of observation 
Coloring materials used 
COLOR TEST 
Color dfia.A.J4 Rt-A 
Barometer 
IL lo , Age. 
BODY: Proportions: Cement 
Total .. . Cement 04 
FACE: Mixture. Cement 
Method of mixing 
Sand 3 Grit & Gravel 
Sand741Grit & Gravel 14 ater 
Sand ---f( 
Method of curing 
Results asas noted to date of observation 
C4,---4"/ 
,e).-Ctex 
Conclusions. 
It is evident from the test that the M & N group (1 : 3 : 2) 
proportion, by standard method of mixing is the strongest. The 
1 : 3 : 2 mixture by wet process did not show as high a modulus 
as the 1 : 3 : 2 made by standard method and for practically the 
same length of making. 
From our tests we decided that the 1 : 3 : 2 mixture by 
the wet process is not economical on account of the length of 
time it takes to make a block. It takes 24 hours to make each 
block and besides this there is a danger of breaking the block 
when removing the core. If a large number of blocks are needed 
it is easily seen that it would take a long time to make them with 
one machine. However, if only a few are needed they can be made 
all right. They are excellent for use where it is desired to keep 
out moisture as they do not absorb moisture as readily as do the 
blocks made by the dry process. 
We conclude that the W & V group is of little value in 
building purposes, because the blocks could not be handled roughly 
without danger of breaking. This is due to the fact that there 
is not cement enough in the 1 : 7 : 2 proportion for the amount of 
sand and gravel used. 
Our fire test has proved beyond a doubt that the blocks 
will not withstand a fire, Two tests by fire had been made prev- 
iously and our results were practically the same as the others. 
A small fire might do no perceptible damage, yet it must surely 
weaken the blocks. A fierce fire lasting for any length of time 
would destroy the blocks. We also must infer, since all of the 
blocks broke, that the ratio of the mixture did not make any diff- 
erence in regard to their ability to withstand fire. 
From the results shown by the ten blocks made to test the 
relative values of force down and side down tamping, we conclude 
that the side down tamping is the more effective. Since five 
blocks of each kind were tested and the blocks were made alternate- 
ly face down and side down from the same mixture, the test would 
seem to be a fair one. When tested side down (as the blocks are 
placed in the building), the blocks showed an average of 18% great- 
er than the modulus of rupture of those of the face down. 
In the color test, the weaker proportion of coloring is a 
failure. It fades out rapidly and the effect is soon lost, The 
better proportions we believe will hold color to an extent of 
usefulness, but the expense of the amount of coloring material 
would make them uneconomical. The white is a good color and for 
fancy places on a house would make a very nice block, but the cost 
of materials for the coloring would raise the price too high for 
its use any where else, The Blue will not hold and the German 
Vandyke Brown cannot be depended upon to any great extent. Our 
observation shows that the blocks of a very dark brown color when 
made, after standing a month, lose a large part of their former 
color. 
In the cost of production, we must figure from a supposi- 
tion of four men working 8 hours and making 65 blocks. The cost 
of material will be that of 14 cu, ft. of cement, 42 cu. ft, of 
sand, and 28 cu. ft, of grit. The cost of the labor was four 
dollars (4.00). These items all figured up and divided by the 
total of blocks made, give us the cost per block. Previous work 
along this line shows that dressed stone of same dimensions, cost 
one dollar apiece. 
